Scheme S1. Synthesis of mAGcat and dGcat S3 Figure S1 . 1 H-NMR of dGhaz, in DMSO-d6 S7 Figure S2 . 13 C-NMR of dGhaz, in DMSO-d6 S8 Figure S3 . COSY of dGhaz, in DMSO-d6 S9 Figure S4 . 1 H-NMR of mAGcat, in DMSO-d6 S10 Figure S5 . 13 C-NMR of mAGcat, in DMSO-d6 S11 Figure S6 . COSY of mAGcat, in DMSO-d6 S12
Table of contents General Experimental Procedures S2 Characterization and Instrumentation S3
General method for esterifications S3
General Method for the Azide/Alkyne Cycloaddition S5
Circular Dichroism (CD) Spectroscopy S20
Self-assembly studies S20
Diffusion NMR studies S30
Variable temperature NMR S33 Differential Scanning Calorimetry (DSC) S34
References S35
Table of Figures
Scheme S1. Synthesis of mAGcat and dGcat S3 Figure S1 . 1 H-NMR of dGhaz, in DMSO-d6 S7 Figure S2 . 13 C-NMR of dGhaz, in DMSO-d6 S8 Figure S3 . COSY of dGhaz, in DMSO-d6 S9 Figure S4 . 1 H-NMR of mAGcat, in DMSO-d6 S10 Figure S5 . 13 C-NMR of mAGcat, in DMSO-d6 S11 Figure S6 . COSY of mAGcat, in DMSO-d6 S12 S2 Figure S7 . HMBC of mAGcat, in DMSO-d6 S13 Figure S8 . NOESY of mAGcat, in DMSO-d6 S14 Figure S9 . 1 H-NMR of dGcat, in DMSO-d6 S15 Figure S10 . 13 C-NMR of dGcat, in DMSO-d6 S16 Figure S11 . COSY of dGcat, in DMSO-d6 S17 Figure S12 . HMBC of dGcat, in DMSO-d6 S18 Figure S13 . NOESY of dGcat, in DMSO-d6 S19 Figure S14 . CD spectra of mAGi and mAGcat S20 Figure S15 . 1 
General method for esterifications using 8-(3-acetylphenyl)-2'deoxyguanosine as an example
S4 Scheme S1. Synthesis of mAGcat and dGcat.
8-(3-acetylphenyl)-2'-deoxyguanosine was suspended in anhydrous DMF (20 mg mL -1 ).
To this suspension, a 1:1 complex of 4-dimethylaminopridine: 4-toluenesulphonic acid 2 (DPTS) (0.5 equivalents), 6-azidohexanoic acid 3 Figure S4-8 Figure S9-13 Figure S14 . CD spectra of mAGi (10 mM) and mAGcat (5 mM), with and without KI.
CD spectroscopy studies were carried out in CH 3 CN and H 2 O, at 20°C, in the 400-200 nm wavelength region at 0.2 nm resolution using a 1.0 cm quartz cell. The solvent reference spectrum was used as baseline and digitally subtracted from the CD spectra.
Self-assembly studies
Self-assembly studies were carried out using a Bruker DRX-500 NMR spectrometer, equipped with either a 5 mm BBO or a TXI probe. In water, a conventional 1D presaturation pulse sequence with the excitation pulse set over the water peak at 4.7 ppm was used. A standard proton sequence was used for experiments in D 2 O. Self-assembly studies were performed, for example, using a 10 mM solution of mAGcat in 600 µL of S22 Figure S16 . 1 This section of the NOESY, which corresponds to figure 2 in the main text, shows the connectivities between the subunits in the outer tetrad and the subunits in the inner tetrad.
QuickTime™ and a decompressor are needed to see this picture.
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As such those NOEs can only arise from an assembled hexadecamer as described in the main text. The connectivities are NH 2 QuickTime™ and a decompressor are needed to see this picture.
S31

Diffusion NMR studies
Pulsed field gradient diffusion experiments were carried out with a Bruker DRX-500, equipped with a 5 mm BBO probe, spectrometer using the Stimulated Echo Pulse Gradient sequence (stebpgp1s) in FT mode. To improve homogeneity a "13 interval pulse sequence" was used with two pairs of bipolar gradients. The shape of the gradient used was sine and the temperature was actively controlled at 25.0 ± 0.5 °C. Diffusion ) reported in the literature. 1 The hydrodynamic radii of the species in the NMR tube were calculated according to the spherical approximation using the Einstein-Stokes equation:
where T denotes the temperature, is the viscosity of the solvent at the given temperature, k B is the Boltzmann-Constant, D is measured diffusion constant and r H is the hydrodynamic radius. The data were further processed by the Bruker software package. 1 
One of the largest effects of dissolved salts in the diffusion rates of solutes in water relates to changes in the viscosity of the solvent and the value used in the
Differential Scanning Calorimetry (DSC)
The total heat required for the dissociation of the hexadecamer was measured in water, in a temperature range of 20-90 °C, using a heating rate of 1 °C min -1 . The T m value is taken as the maxima in the DSC curve. Standard thermodynamic parameters were obtained from the DSC experiment using the relationships H cal = C P (T) dT, S cal = C P (T)/T dT and the Gibbs equation, G o cal = H cal -T S cal , were C P is the heat capacity of the solution during the disassembly process.
